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Objectives & Motivation 
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Difficult to experimentally measure strains, contact 
pressure profile, stresses, displacements 




Part I 
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Special Properties of Hyperelastic Materials 
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Hyperelasticity vs. Linear Elasticity 
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Some forms of the work function 
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Comparison of lowest order terms for a 50 durometer material 

1/d.,* 200,000 c 10 *40 




Constraints on the work function 
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Strain 
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Energy density function of a 
hyperelastic material 



Basic strain states of a 
nearly incompressible material 
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Volumetric 
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This data will be published soon in a NASA technical publication 




Data Processing 
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Engineering Strain 




Processed Material Data 
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The strain energy density is the area under the curve for each deformation 




Part II 
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Hints for Elastomeric FEA 
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Severe element edge distortion 
Analyses did not converge 





Types of FEA models of LIDS seals 
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Misaligned seal Gaskoseal adhesion analysis with 

Principal strains cohesive elements at contact 





Seal Thermal Analyses 
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Summary 
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-Tolerance studies 
-Adhesion analysis 




Further reading/information 
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http://www.qrc.nasa.gov/WWW/structuralseal 




